Introduction
Menisci stabilize passively the knee, improve joint congruency and distribute the axial loads. 1 The most common tears, involving the body and horns, may lead to the development of cartilage degenerative changes or accelerate their progression. 2 -5 When the damage occurs to the posterior root, the transmission of the circumferential hoop tension is impaired, and, consequently, the menisci tend to be displaced anteriorly and posteriorly, 6, 7 altering the biomechanics and possibly the kimematics of the knee. Controversial in their etiology, tears to the meniscal root are usually chronic, secondarily to degenerative changes commonly observed in elderly patients, as expression of osteoarthritis. 8, 9 These tears, which are mainly of a degenerative nature, have to be considered in the context of other disorders, including the lesions of the medial collateral ligament (MCL), knee dislocations, reverse Segond fracture and marginal fractures of the medial tibial plateau. 10 Although clinical diagnosis is challenging, magnetic resonance imaging (MRI) is sensitive and specific. Treatment is somewhat controversial: partial meniscetomy, preferred in the past, improves considerably symptoms and the evidence on its long-term effects on promoting degenerative changes and frank osteoarthritis is still scanty. 9,11 -13 On the contrary, as meniscal roots are well vascularized, the current trend is to be minimally invasive, using arthroscopic approaches aimed at repairing the lesion with transosseous sutures or suture anchors. From the literature, some controversial points have emerged. Therefore, we review systematically the literature to clarify some topical issues, namely whether surgical repair restores the biomechanical properties of an intact menisci and what is the best suture system to repair these lesions. Also, we report on anatomy, biomechanical properties, imaging features and current strategies of management of meniscal tears. The process of articles selection is reported on Figure 1 .
Anatomy
The main functions of menisci are absorption and transmission of the loads increasing the congruity between the femoral condyles and the tibial upper surface. To absolve these functions, perfect stability and biomechanical integrity of menisci are required to be strongly attached to the tibial plateau and be hold in situ. 6, 7 Each meniscus has two roots, one anterior and one posterior. The anterior root of the medial meniscus inserts into the tibial intercondylar crest, the anterior root of the lateral meniscus in front of the lateral tubercle. The posterior roots susceptible to be damaged by axial and radial forces. 16, 17 A recent observational study of Hwang et al. 18 reported that in females, higher BMI, greater varus mechanical axis angle and lower sports activity level are intrinsic risk factors predisposing to medial meniscus posterior root tear. Interestingly, this study reported that oriental postural positions including the lotus position and squatting showed no contribution to increased risk of medial MRT. The authors advanced the hypothesis that intrinsic risk factors (similar to those that predispose to osteoarthritis) predispose to medial MRT. Finally, drilling the tibial tunnel too laterally may lead to the disruption of the anterior root and horn of the lateral meniscus. 19 
Biomechanics
Both in animal and human specimens, menisci function as stabilizers of the knee (Table 1) . 1,2,6,7,8 -13 Allaire et al., 7 in a cadaveric study, observed that a tear of the posterior root of the medial meniscus modifies markedly the tibiofemoral joint contact pressures and the kinematics of the knee. A posterior root tear results in a 25% increase in peak contact pressure, a significant increase when compared with the value observed on the intact, controlateral side (P , 0.001), but similar to the peak of contact pressure recorded following total medial meniscectomy. When the root is repaired, the peak contact pressure is restored. In terms of kinematics, a root tear, similarly to a total medial meniscectomy, increases the external rotation and lateral translation of the tibia on the femur and changes the varus alignment. Therefore, repairing a posterior root of the medial meniscus improves all the above-cited biomechanical and kinematic parameters. In a human cadaveric study, 20 investigating the effects of avulsion of the posterior horn of the medial meniscus showed that this lesion increases significantly the posterior medial displacement of the meniscus from its anatomical position, decreasing instead the displacement anteriorly. A statistically significant increase in the gap formation was also recorded. Repairing the medial meniscal root (MMR), native conditions are restored. Seo et al., 21 in a study on 11 porcine knees, measured the mean contact area and the peak tibiofemoral contact pressure at all angles of knee flexion, showing significantly lower mean contact area and significantly higher peak tibiofemoral contact pressures when a radial tear was simulated. Interestingly, when compared with an unrepaired knee, the pullout suture technique was demonstrated to reduce significantly the peak contact pressure and increase the contact area from 30 to 908 of knee flexion; no significant changes were recorded from 0 to 158. Similarly, Marzo and Gurske-DePerio 22 rated higher values of peak 
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Meniscal root tears contact pressure and lower readings of contact area when the posterior root of the medial meniscus was avulsed from its insertion, with the tendency of the posterior compartment of the medial tibiofemoral joint to be overloaded, with the lateral compartment being relatively intact. The transosseous suture technique restores the biomechanical properties essentially to those of the native knees. Stä rke et al. 23 studied whether a non-anatomical repair of the meniscal horn may change the meniscal tension: measurements were made with the horn attached in an anatomic position and displaced 3 mm medially or laterally from its anatomical insertion. When the attachment site was displaced medially, tension was decreased and the meniscal ring was expanded; when sited laterally, the tension at the root attachment was significantly increased, with higher local stress and predisposition to cartilage deformation. When the meniscal root is repaired too tightly, the meniscus is overstressed. A human cadaveric study describing three different techniques of repair of meniscal roots (two simple stitches, modified Kessler stitch and loop stitch) 15 showed that the anterolateral root is the strongest, the anteromedial is the weakest, and the Kessler stitch technique presents better biomechanical properties than the loop and two simple stitch configurations. However, none of the three techniques investigated was able to restore the strength of the native roots. A recent study 24 compared the structural properties of a transtibial tunnel reconstruction using a one or a double suture technique, using an intact posterior horn as control group. The transtibial single suture technique showed significantly higher elongation and lower stiffness and failure load after cyclic loading when compared with the intact structure. A two suture technique showed no difference in elongation and stiffness; however, lower failure load was evident. The authors hypothesized that their technique could provide the stability necessary for the meniscal tissue to heal.
Clinical diagnosis
The clinical diagnosis of MRT is generally difficult. Patients may experience joint line pain, effusion and loss of knee flexion. The routinely used meniscal tests are positive, and typically the McMurray test may be positive without a mechanical click. 25 However, there are no specific clinical signs, and, therefore, MRI and arthroscopic assessment are necessary to make a definitive diagnosis. Arthroscopically, the 'lift-off' test of the posterior horn with a probe could help to definitely identify the lesion. 26 
MRI diagnosis
Despite the great efforts to find out and validate imaging criteria to diagnose MRTs, there are not enough data yet to draw definitive conclusions (Table 2) . Anyhow, MRI demonstrated to be a sensitive system to investigate this unique injury. Image findings in coronal and sagittal MRI planes are proved to be reliable in diagnosis and axial plane 16, 27, 28 (Fig. 2 ). T2 weighted images are widely considered the best sequence to display these tears showing maximum sensibility and sensitivity values. 29 Many authors investigated the relationship between the presence and extension of meniscal extrusion (ME) showed on magnetic resonance (MR) images and the eventual incidence of MRT. Costa et al. 30 first described the strong correlation between MRI-visible major ME (3 mm), rather than minor (3 mm) and the occurrence of MRT (P , 0.001). Then, Lerer et al. 16 investigated and validated the statistical significance of ME as a diagnostic sign in MR images for MRT (P , 0.0001). In a later study by Choi et al., 31 there was still evidence of the close relation between increasing displacement (3 mm) and occurrence of arthroscopically confirmed posterior root tear (P , 0.001) and severity of the eventual chondral lesion (P , 0.001). Finally, Magee 32 with a similar research came to the same conclusions, recording high prevalence of MRT in patients showing considerable extrusion of medial meniscus on MRI. Choi et al. 28 compared MRI findings of several arthroscopically diagnosed medial MRTs to a simple medial meniscus tear control group to find significant accuracy in the root tear group (P , 0.05) and surprisingly describing axial plane as helpful in diagnosis of MRT as other planes. Kijowski et al. 33 recorded equivalent performance in detecting medial MRT (P ¼ 0.17-1.00) using routine MR protocol versus FSE-Cube sequence, whereas FSE-Cube had significantly lower sensitivity (P for detecting lateral meniscal tears ,0.05). Further studies by Kijowski's group 34 also showed how poor outcome of an arthroscopic partial meniscectomy could be predicted preoperatively by investigating image signs characteristic of MRT and the related severity of meniscal exstrusion at MR imaging. Lee et al. 29 had two radiologists retrospectively review MRIs from patient, who had then undergone arthroscopic procedures to prove statistical high sensitivity and substantial interobserver agreement in interpretation and diagnosis of radial tears of MMR (k ¼ 0.93). De Smet et al. 35 found that sensitivity and specificity of standard MRI criteria for diagnosis of a posterior root tear of lateral meniscus were 93 and 89%, respectively, after retrospective investigation of images using arthroscopy as the reference standard. Lee et al. 36 showed how all 36 surgically
Meniscal root tears To evaluate the relation between ME on MRI and tearing of the posterior root of the medial meniscus 248 patients who underwent knee arthroscopy
The presence and extent of a ME of 3 mm or greater was considered pathologic. Arthroscopic findings were compared with respect to the extent of ME 127 patients (51.2%) had a medial ME of 3 mm or greater. Posterior root tears were found in 66 (26.6%). The mean ME in patients with root tear was 3.8 + 1.4 mm, whereas the mean extrusion of those who had no root tear was 2.7 + 1.3 mm. An association between pathologic ME and root tear (P , 0.001) was found The root on the coronal and sagittal images were assessed in three locations: on the lateral slope of the tibial eminence, at the level of the lateral intercondylar tubercle and between the lateral and medial intercondylar tubercles that are also called the tibial spines
The sensitivity and specificity for diagnosis of a root tear were 93 and 89%, respectively
The standard MR criteria of meniscal distortion and signal to the surface can be used to diagnose lateral meniscal root tears Lee et al.
29
Reliability All patients underwent MRI of the knee in coronal, axial and sagittal planes on a 3T GE Signa scanner. MR examinations were reviewed for medial ME.3 mm from the medial tibial plateau on coronal images at the midpoint of the medial femoral condyle. Examinations positive for MEs were assessed for the presence of MRTs 42 demonstrated medial ME.3 mm. Of these 42 patients, 34 had meniscal degeneration, complex tear or a large radial tear near to or involving the meniscal root on MR examination. A total of 33 of these tears described on MR examination were seen at arthroscopy. A total of 24 of these tears were root tears, seven were complex tears and two had severe meniscal degeneration. There was one root tear described on MR examination that was not seen on arthroscopy ME is highly prevalent in MRTs on MR examination, whereas it is uncommon in patients without ME. There may be a subset of patients in which the meniscal root is stretched rather than torn, resulting in ME without a meniscal tear present discovered meniscal radial tears could be correctly detected by independent operators on preoperative MRIs during a retrospective study, whereas all 3 complex tears involving posterior roots were misdiagnosed through their interpretation of images. Schlossberg et al. 37 reported that most cases of pure 'bucket handle' tears of the medial meniscus are diagnosed by central displacement of the fragment, rather than ME in MR images, this last sign being related with lesions involving MRTs instead. Yao et al. 3 data demonstrated that presumptive subarticular stress-related lesions, which are clearly recognizable on MRI, are often associated with radial and posterior root tears (P , 0.001).
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Meniscal root tears
Because an acute root tear in the vascular zone has high chance to heal after appropriate repair, 38 it should be useful to easily differentiate between an acute and a chronic injury at MRI scans. However, there are no specific signs that allow to differentiate an acute from a chronic root tear. Lerer et al. 16 reported a high correlation between medial ME and degenerative joint disease (DJD). The same authors advanced the hypothesis that medial ME is likely a cause, rather than a consequence of DJD. According to Lee et al. 36 and Harper et al., 39 there are four characteristic signs for detecting posterior root tears: truncated triangle, cleft, marching cleft and ghost meniscus signs (Fig. 3) . The use of all four signs increased the detection rate for radial tears to 89%. 
Clinical features
The management of tears of the meniscal root is still controversial (Table 3) . Traditionally, partial or total meniscectomy is performed even though the absence of the medial meniscus leads up to 25% increase in the tibio-femoral peak contact pressure. 7, 40 Therefore, new strategies have been successfully proposed to address these tears such as suture anchors, pullout or transosseus sutures (Figs 4 and 5) . A retrospective study 9 showed that partial meniscectomy improves significantly the mean Lysholm score (from a preoperative value of 53 to postoperative value of 67), but radiographic findings and cartilage status may deteriorate over time. Lee et al. 41 assessed clinical, radiographic and arthroscopic outcomes in patients undergoing pullout suture for repair of a tear of the posterior root of the medial meniscus. At 2 years from surgery, the Lysholm and Hospital for Special Surgery Scores were significantly improved from their preoperative status (P , 0.0001), and the Kellgren and Lawrence assessment was increased of one point in only one patient. Ten of the 20 patients underwent second-look arthroscopy that showed a complete healing of all repaired menisci, with no further cartilage lesions. From the comparison of partial meniscetomy (28 patients) and pullout suture repair (30 patients), 42 significantly improved Lysholm and International Knee Documentation Committee (IKDC) scores were observed in all patients, but repair provided significantly better scores and induced less degenerative changes and lower Clinical results by use of the Lysholm knee and Hospital for Special Surgery scores and radiographic grade were evaluated, both preoperatively and at final follow-up. In addition, the second-look arthroscopic findings for 10 knees were analyzed A radiographic evaluation using the criteria of Kellgren and Lawrence at final follow-up showed an increase in radiographic grade by 1 grade in only 1 knee. On the second-look arthroscopies performed in 10 knees (47.6%), all repaired menisci had healed completely without additional chondral lesions in the knee. The mean Hospital for Special Surgery scores improved from 61.1 preoperatively to 93.8 at final follow-up (P , 0.0001), and the mean preoperative Lysholm knee scores improved from 57.0 to 93.1 at final follow-up (P , 0.0001) Arthroscopic pullout suture repair is an effective treatment for alleviating meniscal symptoms Ozkoc et al.
9
To define the clinical features and characteristics of radial tears in the root of the PHMM and to report the outcome of arthroscopic treatment 67 patients (70 knees)
All patients were treated with arthroscopic partial meniscectomy. Results of MRI and surgical findings of the study subjects were analyzed and the clinical results were graded with the Lysholm knee scoring scale and a questionnaire. Radiologic evaluation consisted of preoperative and at the latest follow-up radiographs
The mean Lysholm score improved from a preoperative value of 53 to a value of 67. The average preoperative KellgrenLawrence radiograph grade was 2 (range 0 -3 points), a value that increased to 3 (range 2 -4) at the latest follow-up that showed a significant worsening. At MRI, tears could be demonstrated in only 72.9% of the patients, the rest of whom demonstrated degeneration and/or fluid accumulation at the posterior horn without a visible meniscal tear
Partial meniscectomy provides symptomatic relief in most cases, but does not arrest the progression of radiographically revealed osteoarthritis Lee et al.
8
To determine the effect of a radial tear on degenerative medial meniscus posterior horn tear extrusion and to identify predictors of 102 knees with medial meniscus posterior horn tears. Tears were classified as root (n ¼ 17) and non-root (n ¼ 85) tears or as radial (n ¼ 46)
Groups were compared in terms of absolute and relative ME and the proportion of knees with major (.3 mm) extrusion
The radial group had greater mean absolute (4 + 1 vs. 3 + 1 mm, P ¼ 0.001) and relative (31 + 11 vs. 23 + 12%, P ¼ 0.031) extrusion than the non-radial group. The radial group also had a greater proportion of major extrusions than the ME was greater and more severe in knees with a radial tear component than in knees without a radial component. ME in osteoarthritic knees was
R. Papalia et al. 106
British Medical Bulletin 2013;106 medial meniscus extrusion and non-radial (n ¼ 56) tears non-radial group (74% vs. 26%; P ¼ 0.016). In contrast, the root tear and non-root tear groups were similar in terms of mean absolute (3 + 1 vs. 3 + 1 mm, P ¼ n.s.) and relative (30 + 7 vs. 26 + 13%; P ¼ n.s.) extrusion and in terms of proportion with major extrusions (59 vs. 55%; P ¼ n.s.) associated not only with degenerative meniscal tear but also with osteoarthritis severity Ahn et al.
14
The authors reported their experience with the technique of arthroscopic all-inside repair for PLMRT 29 knees, 12 were of the radial tear with oblique flap, 4 were longitudinal cleavage, 4 were of the T-shape tear and 9 were inner loss type All-inside repair for the radial root tear of Lateral Meniscus Second-look arthroscopy was performed on 8 patients at mean 20.1 months (range, 14 -32 months) after surgery. Almost complete healing was observed in the 8 patients during second-look arthroscopy, even in the white -white zone. The mean subjective IKDC evaluation was 89.4 + 8.6. The objective IKDC evaluation showed that 27 of the 29 (93%) patients had an overall rating of normal and almost normal. The mean Lysholm score was 92.8 + 3.7 PLMRT must be managed with different method with tears of other areas because the tear configuration is complex than simple looking Ahn et al. To evaluate the subjective and objective outcomes after repair of medial MRTs 13 patients with a root tear of the medial meniscus All-inside repair using a suture anchor Improvements in both the Tegner activity level and Lysholm score were statistically significant (P ¼ 0.001 and P ¼ 0.000, respectively). Mean extrusion of the mid-body of the medial meniscus was 3.9 mm (range, 2.2 -7.1 mm) preoperatively and 3.5 mm (range, 1.2-6.1 mm) post-operatively. Extrusion was not significantly decreased.
Follow-up MRI was performed in 10 patients. Five (50%) patients showed complete healing; 2 of these 5 patients showed complete healing with isointense signal of a normal meniscus and 3 showed intermediate signal tissue at the previous tear site without any high signal cleft or ghost sign. Four (40%) patients showed partial healing and 1 (10%) showed no healing progression of the Kellgren -Lawrence grading over partial meniscectomy (P , 0.05). At second-look arthroscopic assessment, 9 of 14 patients (64.3%) who had undergone pullout repair presented normal fixation strength, hoop tension was normal in 10 (71.4%), osteoarthritis had progressed in 5 (35.7%) and repeated tears of menisci occurred in 2 (6.7%). Comparing functional and radiographic features after arthroscopic pullout suture (22 patients) and suture anchor (23 patients) repairs for management of tear of the posterior root of the medial meniscus, 43 subjective evaluation and functional scores were significantly improved from baseline status in both groups with no intergroup differences (P , 0.05); radiographic findings were not significantly different from preoperative assessment in both groups (P , 0.05). Post-operatively, on MRI scans, the gap distance at the tear site and the ME were significantly reduced in both groups (P , 0.05), with no significant intergroup difference. Cartilage degeneration progressed in patients with incomplete meniscal healing, regardless of the repair performed. Encouraging results were reported by Jung and colleagues in a study on 13 patients affected by medial meniscus posterior root tear and treated with all-inside repair using 1 suture anchor, with 50% rate (5 out of 10 patients) of complete healing at the MRI control. 44 Concerning the lateral meniscus, Shelbourne et al. 45 showed that prognosis does not change when a tear of the posterior root tear is left in situ at the time of an anterior cruciate ligament reconstruction. In this study, after anterior cruciate ligament (ACL) reconstruction, 33 patients with a tear of the posterior root of the lateral meniscus had no significantly different subjective or objective scores than 33 patients with no meniscal involvement, but joint-space narrowing was worse for patients with MRTs. Ahn et al.
14 evaluating 29 patients undergoing arthroscopic all-inside repair for tears of the posterior root of the lateral meniscus reported that the mean subjective IKDC was 89.4 + 8.6, and 27 of 29 patients (93%) were ranked as normal or almost normal at objective IKDC assessment. Second-look arthroscopy, performed in 8 of the 29 patients, showed complete healing of the lesion in all cases. In a subsequent study 2 of the same authors, the postoperative MRI demonstrated that the extrusion of the lateral meniscus was significantly reduced (P ¼ 0.007) on 18 patients undergoing all-inside repair of the posterior lateral meniscus root concomitant with anterior cruciate ligament reconstruction.
Non-operative management
Non-operative management has been investigated in two studies. Lee et al. 8 reported that the incidence and degree of major extrusion (.3 mm) were similar in knees with and without root tears, whereas a radial tear was associated with a higher degree of MRT, than in knees without a radial component. Shelbourne et al. 45 reported that, after a mean 10 years of follow-up, patients with a posterior lateral MRT left in situ did not show significant differences in subjective scores when compared with a control group, although a mean of 1 mm of jointspace narrowing was seen.
Post-operative management
The post-operative management of patients who underwent surgical repair of MRT is a challenging time. Particular attention should be paid before allowing patients for full extension and full weight bearing because the integrity of the repaired meniscal root could be threatened by an early rehabilitation.
Two authors 41, 43 were found to report on their post-operative protocol (Table 4) .
Operative complications
Few studies reported on post-operative complication related to meniscal root repair (Table 5 ). Mostly, they comprehend failure of the root re-fixation and progression of the degenerative changes. Vyas and Harner 46 reported on the possibility that an insufficient reverse 
43
A long cylinder leg cast is applied in the fully extended position for 2 weeks. At 2 weeks post-operatively: non-weight bearing and a hinged post-operative brace and flexion of the knee to 308 for the next 2 weeks. Thereafter, flexion is increased by 158 per week until the sixth week to allow range of motion of 908. Deep flexion is forbidden until week 8 postopertively. Partial weight bearing allowed at 6 weeks post-operatively, followed by full weight bearing at 8 weeks. Further flexion, squatting and return to sports are allowed after 6 months.
Lee et al.
41
A long cylinder leg cast is applied for 2 weeks in a fully extended position, and a limited motion brace is subsequently applied to control motion. Quadriceps sets and leg raises several times daily are started. Patients are allowed for passive motion after the first 2 weeks and active motion up to 908 after the first 4 weeks. Flexion is progressively increased by 108 a week until the eighth week to allow a range of motion of 1308. Partial weight bearing is allowed at 6 weeks post-operatively, followed by full weight bearing at 8 weeks. Full flexion and squatting are allowed after 6 months. 
Discussion
MRTs are infrequent, accounting for 10.1% of all arthroscopic meniscectomies. 9 However, the incidence is underestimated because they are difficult to diagnose. Firstly described by Pagnani et al. in 1991, 13 the interest for these lesion has progressively grown. Essential for the correct function of the knee, 1 -3 meniscal root disruptions may lead to biomechanical effects that are comparable to those observed after total meniscectomy. 7 The posterior root of the medial meniscus is most frequently involved, probably in relation to the high load bearing that stresses the posterior portion of this meniscus. 47 In addition, as the medial meniscus is generally subjected to greater loads than the lateral meniscus, it is predisposed to increased risk of injury and degeneration over time. 17, 30 Tears of the lateral roots are observed in 8 -10% of patients with ACL disruption. 35, 48 The insult may be traumatic, especially in young patients, 49 or, more commonly, expression of a degenerative process, in elderly patients. 50 Diagnosis is challenging, complicated by the absence of specific signs and symptoms, except in acute cases, when the extrusion is easily palpated over the anteromedial aspect of the knee, applying a varus stress to the knee. In this case, a medial meniscus root tear may be suspected. 25 However, diagnosis is based on MRI: a ME is a sign of a MRT. An extrusion is considered pathologic when greater than 3 mm, as found up to 64% of cases with patients with a MRT. 16 Although MRTs could be identified on both coronal and sagittal magnetic resonance images, such lesions are more clearly identifiable on two consecutive coronal magnetic resonance images. 29 Once the presence of a MRT has been detected, concomitant degenerative damage to the cartilage has to be assessed to understand which patients could benefit from root repair. Because the meniscal root is vascularized, 38, 51 it can be repaired. In acute cases, when severe cartilage damage has been excluded, the root should be repaired to restore the circumferential hoop tension, essential to guarantee the biomechanical functions of weight bearing and shock absorption.
Many surgical options have been proposed. Most of the literature is on the treatment of the medial MRTs. Partial or total meniscectomy, commonly used in the past, relieves symptoms in most of patients, with no effect on the progression of the osteoarthritis. 9 Recently, the pullout suture 52 and the suture anchor techniques 53 have been proposed. Pullout sutures reattach the detached portion of the meniscus to the tibia through a tibial tunnel from the anteromedial cortex of the proximal tibia to the insertion site of the posterior horn of the meniscus, using an ACL tibial drilling guide. Differently from a partial meniscectomy, pullout sutures restore the hoop tension of the menisci and lead to better clinical and radiologic results, 43 whereas similar results were found at 2 years by Lee et al. 41 Suture anchors may also be used to repair these lesions and, as observed for pull-out sutures, significantly improve the baseline condition, 42 reduce ME and restore the knee function. Suture anchors are more advantageous than pullout suture because they do not require a tibial tunnel, often technically demanding, especially for patients to undergo ACL surgery. Also, using a suture anchor technique, it is possible to control adequately the tension when securing the knots. Among suture technique of root fixation, 15 the modified Kessler stitch provides a stronger fixation than loop and two simple stitches. None of these three suture fixation models restores the strength of the native roots, and, consequently, cautious rehabilitation has to be followed.
When the meniscal root is reattached non-anatomically, the conversion of femorotibial loads into circumferential tension may be altered, with functional impairment of the knee. Therefore, the reattachment should be more anatomical as possible. 23 In our opinion, acute, traumatic MRTs should be repaired to restore meniscal function and prevent osteoarthritis progression. Surgeon should perform the technique with which they feel more confident, assuming that suture anchors and pullout techniques are comparable. On the contrary, when these tears are present in the context of chronic cartilage degeneration, partial meniscectomy would be more indicated to relieve symptoms. Although these lesions are considered to have the same deleterious biomechanical effects as total meniscectomy, further studies could be helpful to draw definitive conclusion inherent to their diagnosis and surgical management. In conclusion, we propose the following treatment algorithm (Fig. 6) .
About the post-operative period, in agreement with other authors, 41 -43,54 the following protocol is suggested for the postoperative management of patients who underwent surgical repair of meniscal root.
For the first two post-operative weeks, an articulated full length leg brace is used, blocked in the fully extended position. Knee flexion is then passively started (0-308) for 2 weeks, and afterward, it is allowed a progressive increase of 208 per week until full flexion is recovered. Active flexion is allowed after the fourth post-operative week in a safe range of 0 -908 because the extreme flexion is believed to endanger the full healing of the tear.
Isometric strengthening exercises for the quadriceps are started since the first post-operative day. Partial weight bearing was allowed at 6 weeks post-operatively, and full weight is allowed 2 months after surgery. 
